Background: Surgical Site Infection (SSI) is one of the most common healthcare-associated infections, its account for up to 16% of all healthcare-associated infections worldwide. The SSIs can contribute to post-operative morbidity, prolonged recovery, delayed discharge and increasing cost. Nurses' knowledge of the evidence-based recommendations is necessary to provide high-quality nursing care. Aims: To assess the level of Jordanian nurses' knowledge regarding evidence based guidelines for the prevention of SSIs, to describe the relationship between nurses' knowledge and selected sociodemographics, to examine the differences in nurses' knowledge with respect to selected dichotomized variables, and to identify the most significant predictors of Jordanian nurses' knowledge regarding evidence based guidelines for the prevention of SSIs. Design: Cross-sectional design. Sample: Two hundred registered nurses at four targeted hospitals were recruited conveniently. Results: The mean of the total knowledge scores of the sample was 3.28 out of nine (SD = 1.72, range = 0 -7), the median was 3 out of nine. There were a statistically significant correlation between all tested continuous sociodemographics variables and the total knowledge score (p > 0.05). There is a significant difference in nurses' knowledge between those who are attending to special surgical related training course and who are not. The most significant predictors of Jordanian nurses' knowledge were: the number of credit hours attended by nurses for surgical-related training courses and the total years of work experience in nursing. These variables explained 16.7% of variance. Conclusion: The results of this study shed light on the obstacles that hampers the Jordanian nurses' knowledge regarding evidence based guidelines for the prevention of SSIs in acute care settings. However, the successful implementation of infection control measures, particularly SSIs prevention measures, and well-structured continuing education programs are considered as a substantial element that would improve nurses' knowledge.
Introduction
Surgical site infection (SSI) is a wound infection that developed postoperatively, it is considered as a complication of the surgical procedure or of the post-operative caring of the surgical site [1] . Surgical site infection is an infection that developed after surgery in the part of the body where the surgery took place. Surgical site infections can sometimes be superficial infections involving the skin only. Other surgical site infections are more serious and can involve tissues below the skin, organs, or implanted material [2] [3] .
The SSI is one of the most common healthcare-associated infections, its account for up to 16% of all healthcare-associated infections worldwide [2] . The SSI, globally, is considered as a challenging problem that was facing all surgical patients who are acutely ill. The annual incidence rate of SSI in general population was 20.3% in Nigeria [4] , 16% in India [5] , and 14.7% in Japan [6] . The annual incidence rate of SSI in Jordan among Coronary Artery Bypass Graft Surgery (CABG) patients reached up to 16.8% [7] .
Surgical site infections have too many risk factors that may contribute to its incidence that include: 1) all operations that involve the abdomen; 2) all operations that last longer than two hours; 3) contaminated or dirty site of wound; and, 4) patients who had three or more co-morbidities when they left hospital [8] . In addition to contaminated or dirty site of wound, high body mass index, re-operation and use of post-surgical drain increased the infection risk of surgical site infection among lumpectomies and mastectomies patients [9] .
Furthermore, there are other contributing risk factors among colorectal cancer patients, such as: disseminated cancer, ileostomy, patient temperature less than 36˚C for more than 60 minutes, and high blood glucose level [10] . There are Pre-operative influences on surgical site infection incidence such as: length of hospital stay, cigarette smoking, miss usage of antibiotic prophylaxis, bowel preparation, hair removal and patients shower use [8] . These factors are modifiable by minimizing patient's length of pre and post-operative stay, decline patient's cigarette smoking, giving appropriate systemic prophylactic antibiotic, proper bowel preparation, remove hair with clippers with a disposable head as close to the time of surgery as possible, and showering with ordinary soap and water the night before surgery [8] .
Healthcare-associated infections are still considered as a major challenging problem clinically. In United States, its cost may reach up to $45 billion yearly.
SSI is one of the most common causes of post-operative morbidity [11] ; such infections contribute to prolonged recovery, delayed discharge and increase costs to both patients and health service [12] . The SSI could prolonged surgical pa-tients' stay approximately 14 days more and increase the direct cost burden 10 .232$ per patient [13] . Furthermore, the SSI indirect cost can reach up to 97.433$ per patient [13] .
There are major effects of SSI on postoperative hospitalization stay, where infected surgical site could extent patient's hospitalization stay up to 16 days more [14] . Furthermore, it's raising the hospitalization cost more than 100% [14] .
Nurses at all levels of work have a crucial role in controlling and preventing infection [15] . Knowledge of the related evidence-based guidelines regarding the prevention of SSIs is necessary to provide high-quality nursing care [16] .
Nurses should apply standards of infection control and precautions to prevent cross contamination from both recognized and unrecognized sources of infection, and transmission-based precautions for special indicated cases [17] . In patients who have surgical procedures such as; caesarean section, hip arthroplasty, knee arthroplasty, reduction of long bone fracture, or repair of neck of femur, nurses should collaborate with other health team members to control and prevent surgical site infection occurrence [2] . Nurses should continually learn the updates of evidence-based in prevention of surgical site infections [17] . Nurses play a key role in wound management and their theoretical understanding of basic wound management expected to influence the quality of wound therapy fundamentally [18] . Subsequently, education of health care professionals can improve their knowledge level, thus promoting infection prevention guidelines implementation which directly contributes to health care associated infections reduction [19] . In a recent qualitative study that compared knowledge and attitudes towards Evidence-Based Nursing Practice (EBNP) among nurses depending on their occupational positions. The level of knowledge about EBNP in both groups departmental nurse, and charge nurse was inadequate and needs urgent supplementation of knowledge and skills of nurses with reference to this subject area [20] . However, a gap exists between the best evidence and practice with regards to SSI prevention. Awareness of evidence is the first step in knowledge translation [15] .
In Belgium, a study, conducted to evaluate nurses' knowledge regarding evidence based guidelines for the prevention of SSIs in order to identify their specific educational needs, male nurses' were found to be more knowledgeable than their female colleagues concerning the implementation of the SSIs prevention guidelines [16] . In Australia, another study found that there was a positive relationship between the number of years of work experience and nurses' level of knowledge regarding SSIs prevention [21] .
Aims of the Study

1)
To assess the level of Jordanian nurses' knowledge regarding evidence based guidelines for the prevention of SSIs.
2) To describe the relationship between nurses' knowledge regarding SSI prevention and selected personal sociodemographics that were measured on both continuous and dichotomous variables.
3) To examine the differences in Jordanian nurses' knowledge regarding SSI prevention with respect to gender, marital status, and level of education.
4)
To identify the most significant predictors of Jordanian nurses' knowledge regarding SSI prevention. 
Research Questions
Literature Review
Nurses' Knowledge Regarding Evidence Based Guidelines for the Prevention of SSIs
Nurses have a golden role in preventing surgical site infection occurrence [15] .
The higher nurses' level of knowledge, the fewer incidence of surgical site infection [16] . Nurses require to be knowledgeable regarding the cause, effect and management of SSI to ensure optimum patient's outcomes following surgery [2] .
What the nurse should know regarding surgical site infection prevention?
Nurses should be aware of surgical site infection definitions, classifications, risk factors and the population at risk, signs and symptoms of surgical site infection, the antibiotic prophylactic use, pre-operative skin preparations, post-operative surgical site caring, infection control standards and surgical site infection prevention strategies, and to advocate their clients at all situations [8] .
Nurses' Knowledge and Surgical Site Infection Classifications
It is important for nurses to distinguish between surgical site infection classes.
Which are superficial incisional, deep incisional, and organ/space SSIs, depending upon the tissue or body part involved [2] .
In a descriptive study, that evaluated Intensive Care Units (ICU) nurses' knowledge of surgical site infection prevention guidelines using a newly developed tool that used in this study, only 7% of nurses knew the correct classification of surgical site infection, while 46% knew that stitch abscesses are not to be reported as SSI. Furthermore, only 2% recognized the exact time frame in which emerging superficial incisional infections are classified as SSIs. Eventually, it was reported that overall scores of nurses' knowledge regarding evidence based guidelines for the prevention of SSIs were poor; thereby, it may reflect nurses' daily practice [16] . However, the study's target population were all nurses who work in ICU, regardless to the ICU specialty, so, the data may be collected form medical ICU nurses who were not exposed to surgical experience which may negatively impact nurses' knowledge scores.
Nurses' Knowledge and Surgical Site Infections: Signs and Symptoms
Usually, following surgery, patients experience; pain, swelling and redness around the wound as part of the normal wound healing process [22] . However, these symptoms may intense when SSI occur [3] . Furthermore, SSIs are associated with redness, heat, pain, swelling, hyperthermia as temperature greater than 38 degrees centigrade, purulent discharge, and abscess or cellulitis directly related to the surgical site [23] . Moreover, in Sweden, a study conducted to evaluate quality of life of patients with sternal wound infection after cardiac surgery, it was found that if those patients survive, SSI is a very serious complication that negatively impact their quality of life [24] . Another study, that investigated the long term effect of SSI on several quality of life measures in patients undergoing knee and hip surgery, it was found that SSI significantly affected patients' mobility, their independency of living, and their psychological health [25] .
Nurses' Knowledge and Surgical Site Infections Risk Factors
Several factors increase the risk of developing SSI. These factors are divided into modifiable and non-modifiable factors, thus, nurses' awareness of these factors especially those that are modifiable can help in SSI prevention implementation strategies [2] . Nurses should be aware of the extrinsic factors such as: pre-operative skin preparation, antibiotic prophylaxis use, and post-operative surgical site caring; which can be manipulated to reduce the risk of SSI [8] .
Pre-operative skin preparation such as skin disinfection and hair removal are playing an important role in preventing SSI [8] . In an experimental study, that conducted in Turkey to determine the effect of preoperative skin preparation procedures performed by nurses on postoperative surgical site infection in abdominal surgery; the study participants were divided into two groups (control group, n = 39) and (interventional group, n = 43), control group participant's skin were mostly prepared by shaving with a razor blade. In contrast, clippers were used to prepare 55.8% of interventional group participant's skin, while 44 .2% of them were not treated with the clipper because their wounds were cleaned. All interventional group participants had a chlorhexidine bath at least twice after being hospitalized and at least once a night before the operation under controlled conditions. The difference between control group and interventional group with respect to surgical site infections was statistically significant; which means that preparing skin using clipper at the night before an operation and a 50 ml chlorhexidine bath excluding head area taken twice in the preoperative period were useful measures to reduce SSI during postoperative period [26] . In spite of its powerful design, the small sample size was the major limita-tion of this study, which may affect its clinical validity, and generalizability of the results.
In a recent literature review paper that was evaluating the evidence in the literature to identify the best antiseptic agent in terms of skin preparation, it was suggested that cholorhexdine with alcohol is the most effective antiseptic agent in terms of reducing SSI [27] .
Nurses' Knowledge and Antibiotic Prophylactic Use
Antibiotic prophylaxis use is one of the measures used in prevention of the development of surgical site infections [15] . Although systemic antibiotics reduce the incidence of SSI significantly [28] , the use of antibiotic prophylaxis for prevention of surgical site infection was not effective post breast cancer surgery [29] , and not necessary for elective laparoscopic cholecystectomy surgeries [30] .
However, the use of antibiotics during the preoperative period for the prevention of surgical site infection remains controversial.
Moreover, accurate and timely administration of antibiotics is a crucial element of pre-operative patient care. Educated nurses can contribute to safe antibiotic administration by preventing medication errors such as; omitted doses, duplicate doses, and incorrect doses. Which indirectly affect post-operative surgical site infections occurrence [31] .
Nurses' Knowledge: Pre-Operative and Post-Operative Surgical Site Caring
Post-operative surgical site caring is an important mission in preventing surgical site infection and wound healing. Nurses should know the chain of infection and the modes of infection spread [2] .
It is important to know that any break in the skin can help microbial pathogens to get a portal of entry, and hence places the patient at an increased risk of infection, however, postoperative dressings playing a key part alongside universal precautions such as; hand hygiene and aseptic technique [32] . Nurses should be aware that theatre dressing should remain in situ for at least 48 hours before removal, to prevent the entry of microorganisms and promote healing [2] . In a descriptive study, that evaluated ICU nurses' knowledge of the surgical site infection prevention guidelines, 45% of nurses knew that primarily closed incisions must be protected for 24 to 48 hours [16] .
In a recent study, that conducted in Philippines to determine the knowledge and extent of practice of sterile technique among operating room nurses, and to investigate whether certain nurses' characteristics are correlated with their knowledge. The study found that age, gender, length of clinical experience, and numbers of trainings attended are not determinants of the knowledge on the principles of sterile technique [33] . In contrast, an Australian study found a positive relationship between the number of years of work experience and self-reported level of knowledge, as higher scores indicate greater knowledge [21] .
Moreover, a Belgium study found that male nurses' were more knowledgeable than their female counterparts [16] .
Methodology
Design
A cross-sectional design used to conduct this study. Study participants were selected based on a specific eligibility criteria, inclusion criteria for participation in this study include:
Population and Sampling
1) Age of 20 years and older.
2) Educational level should be BSc or higher.
3) Can read and understand English language efficiently.
4) Work as a full time registered nurse in acute care departments.
5) Jordanian nationality.
Instruments
Two instruments were employed to collect the data for the purpose of this study:
the demographic datasheet, it has been developed to collect specific demograph- for Disease Control and Prevention [1] , and SSI prevention guideline [15] . The multiple choice knowledge test questionnaire consisted of nine questions follows the pattern of multiple choice questions, where each question followed by four response alternatives: one answer is correct, two distractors, and the sentence "I do not know", to discourage guessing [16] .
Ranks of nurses' knowledge primarily based on the quartile (Q) "Ntile" ranking system which divide the participants in to four equal groups based on their total knowledge percentile as per to the following classification: Q1: cases below the 25th percentile, Q2: cases between the 25th and below 50th percentile, Q3:
cases between the 50th and 75th percentile, and Q4: cases above the 75th percentile. The main questionnaire consisted of ten questions that was presented to seven experts to assess face and content validity. All experts had at least a master's degree in nursing or medical social sciences, and were, at least locally, involved in research on ICU acquired infections with special interest in SSI. In order to achieve face validity, experts were asked if all questions were clearly worded and would not be misinterpreted. For content validity, the experts evaluated the nursing relevance of the 10 items by using a scale of 1 to 3, where 1 = not relevant, 2 = relevant but not necessary, and 3 = absolutely necessary. Con- 
Data Collection Procedure
The data were collected by the investigator from the four targeted hospitals. Data collected from the last week of September to the end of October 2015, these hospitals were visited randomly at the accessible times during the morning, noon, or night shifts to select the accessible and eligible participants conveniently. Nurses who met the inclusion criteria were asked to participate voluntarily and anonymously by signing the consent form and filling the questionnaire. However, respondent given approximately (ten to fifteen minutes) to fill the questionnaire in nursing station and hand it over manually to the investigator at the same visit time.
Statistical Analysis
Data entered and analyzed statistically using Statistical Package for Social Science (SPSS) version 19. A descriptive statistical analysis was conducted to describe the characteristics of the sample, and their knowledge level. Bivariate spearman's correlations were employed to describe the correlation between continuous selected personal characteristics and knowledge level. The correlation was considered significant at the 0.05 level. A non-parametric Mann-Whitney U-test was employed to detect differences between the medians of knowledge scores in dichotomized selected nurses' characteristics, two-tailed (P > 0.05) was considered statistically significant. Linear stepwise regression analysis was employed to determine the most significant predictors from all personal characteristics.
Ethical Considerations
Jordan University of Science and Technology Institutional Review Board (IRB) was obtained, and all administrative approvals were obtained from the participant institutions. Thereafter, the permission to use the instrument was obtained from the instrument developer and her colleagues. All participants' rights were ensured based on ethical principles of respect for human dignity, privacy, confidentiality, and autonomy. Participation in the study was voluntarily and anonymously. In addition, each nurse informed regarding his/her right of withdrawal at any time. All participants were informed regarding the purpose of conducting such study. The study procedure explained for each participant, and written consent was signed before filling of the questionnaire to ensure voluntarily participation.
Results
Characteristics of the Sample
In the four targeted hospitals there were approximately a five hundred and twenty Jordanian registered nurses working in acute care settings. This study recruited two hundred Jordanian registered nurses who were conveniently selected to answer the questionnaire in the targeted hospitals. Nurses' mean age was 27.52 + 2.92 years with a range of 23 -38 years. One hundred thirty-six (68%) of the sample were male nurses, and (32%) were female nurses, In terms of their marital status, the data analysis revealed that (54%) of the participants were married and (46%) were unmarried ( Table 1 ).
The mean of the total years of work experience in nursing for the selected 
Jordanian Nurses' Knowledge Level
Two hundred questionnaires were completed. Data analysis revealed the mean of total knowledge scores of the sample = 3.28 (SD = 1.72, range = 0 -7), and (Mdn = 3). Median was used to describe the center of the data because of the data were not normally distributed. The results showed that the overall Jordanian nurses' knowledge level regarding evidence based guidelines for the pre- vention of SSIs was low (Mdn = 3). In order to categorize the participants based on their scores we used quartile. Furthermore, the data analysis showed that more than thirteen percent (n = 27) of participants were located in Q1 which represent the cases below the 25th percentile, those participants were classified to have very low level of knowledge, while more than forty five percent (n = 91) of participants were located in Q2 which represent the 25th to below 50th percentile, those participants were classified to have low level of knowledge. Sixteen percent (n = 32) of participants scores were located in Q3 which represent the 50th to 75th percentile, those participants were classified to have moderate level of knowledge. Furthermore, twenty five percent (n = 50) of participants were located in Q4 which represent the cases above the 75th percentile, those participants were classified to have high level of knowledge (Table 2) . Fifty three percent of study participants (n = 106) knew that primarily closed incisions must be protected for 24 to 48 hours, and 25.5% (n = 51) of the participants were aware that the appropriate time to shower or bathe with uncovered incisions is unresolved. Twenty seven percent (n = 54) of the participants knew that postoperative surveillance by itself succeeds in reducing the incidence of SSI, and 69.5% (n = 139) of the participants answered the question number four "Elective surgery on patients with remote site infections should be postponed until the infection has resolved" correctly. The correct classification of SSI was known by 36% (n = 72) of the sample population, while 25% (n = 50) of the study participants were answered question number six "stitch abscesses (mi- nimal inflammation and discharge confined to the points of suture penetration) are classified as SSI" as false which was the correct answer. Only 7.5% (n = 15) of the participants recognized the exact time frame in which emerging superficial incisional infections are classified as SSI. Thirty sex percent (n = 72) of the participants knew that preoperative hair removal should take place immediately before surgery, and 49% (n = 98) of the participants knew that electric clippers are recommended to remove the patient's hair at or around the incision site (Table 3 ).
The Correlation between Nurses' Knowledge of SSI Prevention and Selected Nurses' Characteristics
To describe the correlation between selected continuous variables (personal characteristics) and knowledge level, spearman's correlations were used. Results of correlations analysis indicated that there were a statistically significant correlations P-value < 0.01 between all tested continuous personal characteristics and the total knowledge score; age, total years of work experience in nursing, total years of work experience in surgical care unit, number of credit hours spent in surgical training courses, and monthly income (Table 4 ).
Differences in Jordanian Nurses' Knowledge in Terms of Selected Sociodemographics
The data were not normally distributed, therefore, a non-parametric MannWhitney U-test was employed to detect differences between medians in Jordanian nurses' knowledge of SSI prevention with respect to gender, marital status, level of education, and attending to special surgical related training course. Data analysis showed that there is a significant difference in nurses' knowledge regarding evidence based guidelines for the prevention of SSIs between those who are attending to special surgical related training course and who are not. Furthermore, there were no statistical significant differences detected in nurses' knowledge regarding evidence based guidelines for the prevention of SSIs with respect to gender, marital status, and level of education subgroups (Table 5 ).
Most Significant Predictors of Jordanian Nurses' Knowledge
The stepwise regression analysis was employed to determine the most significant predictors from age, gender, marital status, total years of work experience in nursing, total years of work experience in surgical care unit, level of education, number of surgical courses' accredited hours, and monthly income in predicting Correlation is significant at 0.01 level (2-tailed).
total knowledge regarding evidence based guidelines for the prevention of SSIs.
Two variables; number of credit hours attended by nurses for surgical-related training courses and total years of work experience in nursing were statistically significant predictors of the total knowledge (Table 6 ). These variables explained 16.7% of variance in nurses' knowledge regarding evidence based guidelines for the prevention of SSIs. This model was statistically significant at (F = 20.94, df = 2, P < 0.01).
Discussion
The main purposes of this study were; to assess the level of Jordanian nurses' This low level of knowledge regarding evidence based guidelines for the prevention of SSIs is reflecting a serious problem that need immediate intervention in order to improve nurses' knowledge. This lack of knowledge is definitely considered as a main barrier to implement the standard of care in controlling SSIs which is negatively impact the quality of care delivered to the surgical patients, and patient's safety. This claim was congruent with [16] , she believed that the poor level of nurses' knowledge regarding evidence based guidelines for the prevention of SSIs considered as a significant obstacle to complying with guidelines for the prevention of SSIs, which is risky on patient's safety and quality of care.
However, in a recent study that was conducted to evaluate nurses' knowledge of guidelines for preventing infections associated with peripheral venous catheters, it found that nurses' knowledge was frequently low. It claimed that this low level of knowledge could be a potential risk factor for patient's safety [35] .
The result of the total knowledge scores is congruent with other research findings which used the same tool that used in this study to assess nurses' knowledge regarding evidence based guidelines for the prevention of SSIs, it was reported that overall knowledge scores were poor (Labeau et al., 2010) , this result attributed primarily to nurses' misconceptions concerning the correct measures to prevent SSIs, and to controversies and contradictions between published recommendations regarding SSIs prevention. However, this result supported also by another research findings investigated nurses' knowledge regarding SSIs prevention which was describe the overall knowledge scores as inadequate [36] , their results attributed primarily to lack of exposure to special training courses regarding to preoperative and postoperative nursing interventions in order to prevent SSI.
In this study, the scores that were shifted the data toward low level of knowledge could be attributed to many factors, the main important factors noticed were: firstly, the lack of exposure to special training courses regarding surgical site infection prevention, where a seventy five percent (n = 150) of study participants did not attend special training courses regarding surgical site infection prevention. This result was congruent with [36] , who reported that only 6% of three hundred and thirty three nurses who work in surgical wards and operating theatre have had additional exposure to special training courses about surgical site infection prevention where the rest of the study sample (94%) did not. Tentatively, the lack of exposure to special training courses is a challenging problem facing Jordanian nurses nowadays, which may be due to the lack of conducting well-structured special courses regarding evidence based guidelines for the pre-vention of SSIs in Jordanian public governmental hospitals despite of the availability of continuing education units in all of these hospitals, this problem may be refer to defect in continuing education programs implementation which explained by the lack of proper assessment of their nurses educational needs, and the lack of motivation from both the nurses themselves and the hospital administration. However, previous claim was supported by a Jordanian study conducted in 1999 to assess the nurses continuing educational needs. It was concluded that almost two thirds of study participants were not attended continuing education programs in the last previous year. In that study, investigator attributes his result mainly to the lack of motivation to participate in continuing education programs [37] .
Nurses' misconceptions concerning the correct measures to prevent SSI was the second main factor that contributed to deviation of the total knowledge score regarding evidence based guidelines for the prevention of SSIs; twenty seven percent (n = 54) of study participants correctly recognized that surveillance as a concept succeeds in reducing the incidence of SSI without supplementary preventive measures, while seventy three percent (n = 146) did not. This result was congruent with Labeau et al. (2010) who reported that more than half of study participants 54% were either thought that stitch abscesses are classified as SSI, which is incorrect, or they did not know the concept of stitch abscess. However, this misconceptions may be come from the improper assessment of nurses' educational and learning needs, the lack of highlighting SSI prevention topic as a priority in continuing educational programs, and the lack of available research sources for nurses in order to update and implement evidence based practice. In a recent study that conducted in Jordan to explore the predictors that facilitate or limit research utilization among Jordanian registered nurses, it was found that the first barrier to implement research utilization was an organizational factors such as: lack of time providing by the organization to nurses in order to read research, the shortage of staff nurses hinders the implementation of new evidences, lack of availability of resources (e.g. equipment) or new instruments in the clinical areas that needed to implement some research findings, and lack of enough authority to change patient care procedures according to research findings. The second ranked barrier was the lack of consistency between education and practice in nursing, and the lack of organizational and administrative motivation for the employee to do research was ranked as the third barrier, this barrier could be explained by the lack of interest of administrators and decision makers to change [38] .
Furthermore, the controversies and contradictions between published recommendations regarding nursing interventions of SSI prevention was the third main factor affect the knowledge scores; in this study, the last question of the questionnaire, which asked about the recommended time of pre-operative hair removal in elective surgery, thirty six percent (n = 72) of the study participants were answered it correctly as "immediately before surgery" and sixty four percent (n = 128) did not [39] [40] found in their clinical trials that patients who shaved the site of surgery at the day before the surgery day developed SSIs less than those who shaved the site of surgery at the day of surgery. Moreover [26] , found in their experimental study that using clipper on the night before an operation and a 50 ml chlorhexidine bath excluding head area preoperatively are useful to reduce postoperative SSI. In contrast [2] , reported that preoperative hair removal must be performed as close to the surgery time as possible. However [41] , conducted a systematic review regarding preoperative hair removal including eleven randomized controlled trials and they concluded that there was insufficient evidence to state when is the best time to remove hair. Such contradictory findings may affect nurses' conception regarding the proper measures to be implemented to prevent SSIs and put them in state of uncertainty.
In contrast, the scores that shifted the data toward high level of knowledge could be attributed primarily to many other factors that include: the basic knowledge that nurses had gained in their nursing schools, personal working experience in nursing, information gained through discussion with other health care providers, and information from policy and procedures. This claim is congruent with the findings of a recent Jordanian study that was aimed to explore the sources of Jordanian registered nurses' knowledge that used during their practice, it was found that most frequently used sources of knowledge are: firstly, the information gained during nursing education and secondly, the information from policy and procedure manuals [42] . Moreover, it was concordant with a study conducted in 2015 which reported that the basic nurses' knowledge of infection and its control measures come from the general information gained in basic schools of nursing [36] . However, Nurses experience can positively impact their knowledge. This idea was emphasized by Patricia Benner in 1982, when she published her theory "novice to expert" which report that the experience in clinical practice can continuously expand nurses' knowledge base; she categorized nursing experience to five levels; begin from novice who is beginner with no experience, she described the aspects of this category by; uncertainty, lack of confidence and frequent asking. Followed by the advanced beginner who characterized by the need of constant supervision; then, the competent nurse who has gained two to three years of experience in the same work area or in similar day to day situations. Thereafter, the proficient nurse who become perceive and understand the situations as a whole parts and who learned from experiences what to expect in certain situations and how to modify plans. Finally, the expert nurse who has an intuitive grasp of every clinical situations, this grasp come from the exposure to different situations and challenges [43] . Moreover, the accessibility of the information that can be gained from policy and procedure manuals and the convincing of these information put it as one of the top five sources of knowledge and let the nurses depend on these information when they need to get a fast answers for their questions in certain situations [44] .
Spearman's correlations analysis were indicated that there were statistically significant relationships between all selected personal characteristics measured at the continuous level: age, total years of work experience in nursing, total years of work experience in surgical care unit, number of credit hours spent in surgical training courses, and monthly income. The age, total years of work experience alongside income were significantly correlated at p > 0.01, this correlation may come from a logical link between these continuous variables, where the increase in the total years of work experience is axiomatically linked with aging and increasing monthly income and vice versa. The working experience in nursing ranked as the second source of knowledge utilized in practice among Jordanian registered nurses [42] . Moreover, Benner's theory was confirmed this idea by adopting Dreyfus brothers model of skills acquisition. However, Benner's believes that the experience in clinical settings allows nurses to continuously expand their knowledge base, and provide holistic patient care [43] . On the other side, culturally, the aging people in Jordan are supposed to be more aware, responsible, and loyal to their work. This claim may attribute to cultural issues such as; the cultural image of the older persons that is expected from them the idealism and a good reputation in their work. Alongside to the awareness of the humanitarian nursing role regarding patients' quality of life and safety.
However, in a recent study which conducted to evaluate the effects of gender, age, and educational level on the level of emotional awareness, it was reported that emotional awareness depends on the cultural context and generational societal teachings [45] .
The analysis of Mann-Whitney U-test showed that there is a significant difference in nurses' knowledge regarding evidence based guidelines for the prevention of SSIs between those who are attending to special surgical related training course and those who are not. Furthermore, there were no statistical significant differences detected in nurses' knowledge regarding evidence based guidelines for the prevention of SSIs with respect to gender, marital status, and level of education subgroups. However, the statistical significant difference in participants' knowledge regarding evidence based guidelines for the prevention of SSIs between those who are attending to special surgical related training course and those who are not attributed to; nurses' exposure to the new recommendations regarding evidence based guidelines for the prevention of SSIs, and retrieving their knowledge regarding evidence based guidelines for the prevention of SSIs. Moreover, the difference between married and unmarried participants was approaching significant P-value = 0.053. Furthermore, this approaching difference can be referred to the variations between married and unmarried nurses which is attributed to; firstly, the sense of responsibility; the married persons in Jordanian culture have a bulk of responsibilities that may let them more loyal to their work and more constant. Secondly, age and goal orientation; in the last three decades the average marriage age in Jordan was raised because of the economic hardship that affect the country and other regional geopolitical events. In an article addressing changes in marriage trends in Jordan, it was report that 94% of men between ages 20 and 24 were single and 67% of women in the age of 20 -24 were unmarried [46] . Furthermore, the older aged nurses are more aware and goal oriented compared to younger adults. However, it has been found that goal oriented persons have more occupational well-being and work engagement than others [47] . Thirdly, the number of years of work experience; nursing experience can develop nursing knowledge, and also, it can change nurses' way of thinking and their decision making regarding serious situations [43] . And finally, monthly income was increased by aging and years of experience. This factor can directly support the marriage persons psychosocially and enhance their satisfaction to be more loyal to their work and more constant. Generally, higher income is one of the most important factors that enhance job satisfaction among California registered nurses, which primarily attributed to the sense of secure life [48] . However, the overall difference in marital subgroups in this study was negligible or inconsiderable. Moreover, Labeau et al. (2010) found that there was no significant difference between marital status subgroups with respect to nurses' knowledge regarding evidence based guidelines for the prevention of SSIs. However, in this study there was no significant difference in gender and level of education with respect to the total knowledge scores. In comparison to other research findings, there were a significant difference in knowledge scores of gender subgroup, where the male nurses' knowledge regarding evidence based guidelines for the prevention of SSIs were significantly better than female nurses; however, there were no significant differences in knowledge scores between the other subgroups [16] .
Stepwise regression analysis was employed to determine the most significant predictors from age, gender, marital status, total years of work experience in nursing, total years of work experience in surgical care unit, level of education, number of surgical courses' accredited hours, and monthly income in predicting total knowledge regarding evidence based guidelines for the prevention of SSIs. Results showed that the most significant predictors were only two variables; firstly, number of credit hours attended by nurses for surgical-related training courses which explained 10.9% of variance in nurses' total knowledge scores. In general, it's intuitive that continuing education and training courses have a crucial role in improving nurses' knowledge. Moreover, the number of credit hours attended by nurses for surgical-related training courses reflects the time spent in studying the topic and reviewing the updates regarding evidence based guidelines for the prevention of SSIs which intuitively predict some percent of total knowledge score. However, this claim was congruent with a study that was conducted to evaluate the impact of a cancer nursing education course on cancer nursing-related knowledge, it was found that nurses who attended the nursing education course extremely improved their cancer nursing-related knowledge compared to those who was not attended [49] . Secondly, adding the total years of work experience in nursing to the regression model explained 5.8% of variance in nurses' total knowledge scores. The work experience considered as a source of knowledge as claimed by [25] .
Study Limitations
There are several limitations in this study that need to be taken into consideration. Firstly, the major limitation of the current study was related to the main instrument used, although it is a valid measure to assess nurses' knowledge regarding evidence based guidelines for the prevention of SSIs in Western culture, this instrument may lack the sensitivity to measure the same construct in the Jordanian culture. In addition, guidelines can change over time, thus, adaptation and re-evaluation of the instrument will be needed every time when a newly published evidence for the prevention of SSI is cited. Secondly, the use of a convenience sampling from governmental and university-affiliated sectors, and did not include nurses from military or private sector, therefore, limit the external validity (generalizability) of the results and create selection bias of the sample.
Thirdly, the use of cross-sectional design considered as a weakness of this study where more controlled research design could have been employed to control for confounding variables. However, according to our knowledge, this is the first study of its kind assessing Jordanian nurses' knowledge regarding evidence based guidelines for the prevention of SSIs conducted at the national level.
Conclusion
The results of this study shed light on the obstacles that hamper the Jordanian nurses' knowledge regarding evidence based guidelines for the prevention of SSIs in acute care settings. However, the successful implementation of infection control measures, particularly SSI prevention measures, and well-structured continuing education programs are considered as a substantial element that would improve nurses' knowledge regarding evidence based guidelines for the prevention of SSIs and ultimately leads to positive impacts on surgical patients admitted to the acute care settings in terms of patients' quality of care, and their safety. Thus, hospital administrators and all other parties involved should continue to emphasize more on the educational needs of general nurses population, particularly those working in acute care settings in order not to compensate quality of care delivered in acute care settings. Researchers in nursing discipline must also continue exploring the factors that may significantly affect nurses' knowledge regarding evidence based guidelines for the prevention of SSIs employing well-controlled research design.
